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MERICAMENT MONINXGTRATION INZALER

The present invantion relates to &n inhaler for the
aaninistration of medicaments, for example fron pressurized
containers such 83 aerosol cans, or frad a dry powder
oedicasent dispensing device.

Medicanent adninistration inhalers are known in which o
notering device is incorporatod in order to dispenss a notersd
dose of pedicanent from o pressurized container.

Certain difficulties have besn recognized with scne known
torns of inhaler. Jor example it is necessary for a patient
to ensure that the dose of medication is dispanszed st the sanme
tima that the patient inhales sir. If the medication dose is
dispensed vhilst the patient is exhaling then the patient will
not recsive any medication or only s partfal aoount of
oedication.

It has also bsen proposod to provide an inhaler {n which
the nedication dose is disp ically when the
patient inhales. Such inhalers incorporate a pender which can
move in response to a pressure differential caused by a
patient finhaling. The nmovament of the manber cperates a-
mechanisa to apply a force to the pressurized container.

EP-0,045,419 utilizes a latching arrangement in which &
rigid over-centre mechanisa is used to support the latch
tingars. Ths mechanisn geonetry creates the locking action to
bo released by nmovenant of » hreath-actusted piston. In
practice an over-cantre wechanism would ba required to ansure
proper operation of mass produced devices. Howaver this
increases the force regquired to fire tha device and reduces
its sensitivity. If an in-line mechsnisn is adopted, as
illustrated, extrenely small tolerances would be required to
ensure consistency of operation of nass produced devices.
This would lead to high 14 ing and y costs.
Moreover this structure i{s relstively complicated involving a

3

neans for restraining the, or at least one of tha, force
applying means to prevent application of & force, ar
cunulative force, to the nedi delivary sy sufficient
to dsliver a dose of wedicament, the rastraining neans
including a latching davics acting between the, or said one,
force applying means and said body part, and having a latching
part vhich is novable generally transversely of the line of
action aof said force, between an sngaged condition in which
the restraining neans restrains said force as afcresaid and a
dissngaged condition in which the restraining means 4s
released with the latching part being biassed towards said
disengagsd position; and breath actusted control neans for the
restraining oeans, sald control neans being mounted in the
body part for movenent, undsr the influence of a reducsd
pressure acting thereon caused by inhalaticn at the nozsla,
between a first pesition in wvhich it blocks novenent of said
latching part to maintain it in said engaged comdition, and,
on ths application thereto of said pT .8
position in wvhich it disengages fron, and noves clear of tha
path of movepent of, the latching part alloving the latching
part to move to said disengaged condition to release said
restraining peans.

Said cantrol ceans preferadbly comprises a penber, e.g., &
plate, a pi or a in said body part for
Dovenent generslly along the line of action of said force,
under the influence of said reduced pressure.

Said latching part may be wvith an adw
provided on said dody part in said engaged condition thereof.

Said letehing part and sajd abutnent oay have coopersting
abutnent surfaces vhich are set at an angle to the line of
action of said force 50 83 to cause movenent of the latching
part to said disengaged condition undar the action of said
force applying neans on reluass of said control peans.

The piston pay include bisssing neans biassing it tovards
sald firet position.

1n soae eabodicents, there nay ba provided » first force
applying oesns for applying a preload to the nedicsnent

i le of TP GB~-1,270,272 utilizes a
forn of breath d over relsass ch

uUS-5,133,343 and US-4,803,978 utilizes s pivotal thrust
plate having & con provided on an axle thereof, which is
latched by a rocker arm. A breath actuated vane reletses the
rocker orm from the can on imhalation. It is relativoly
aitticult to produce a particularly sensitive actuating device
with this censtruction. A similar construction is illustrated
in GB~2,204,799 or U5S-5,119,806.

WO-85/01880 utilises a relatively complicated latching
bechanisa releassd by a pivotally nounted vane located in the
mouthpiece of ths device. Once again it is relatively
aifgicult to produce a particularly sensjtive releoase
mechanism vith this construction. Locaticn of the nmechaniso
near the aouthpiece is less desirable because any pisce vhich
bresks off during use could be inhaled.

GB-1,269,354; GP-1,269,811; Gb-1,289,971; GB-1,297,993;
GB-1,335,378 and CB-1,383,761 disclose relatively conplicated
releasa mechanisas 1 4 in P 1 ed alongeide
the chamber for receiving the asrcsol can, which increases the
bulk of the dsvicas.

The present invention Sseks to provide an improved
medication administration inhsler in vhich the edication dose
is adninistared as the patient inhales.

The present invention also seeks to provide an inhaler in
which the octusting wmechanism is lass reliant on szall

1 fonal tol and is slgnificantly ajzpler to
produce.

Accordingly the present invention provides an actustar
for use vith a medicanent dispensing device having e housing
for receiving a msdicament delivery systen which can be
operated by ths actuator to delivar doses of pedicanent, and
s nozsle through which doses of medicanent ars inhaled in use,
the actustor comprising a body part contafining at least one
peans for applying a force, or & cupulative force, to the
medicapent delivery systen sufficlent to cause dalivery
therefrom of a dose of nadicasent; releasable rastraining
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delivery systen which is insufficient to cause delivery
theretron of a dose of pedi and & force applying
seans which §s restrained by said releasable restraining
peans, said first and second forcs applying ceans being
capadle of applying a cumulative torce to said medicanent
delivery systen, on releass of said rastraining means,
sufficlient to cause dischargs tharefron of a dosa of
medicanent.

The latching dsvice nay be imtegral with a thrust nember,
on_wvhich said ons force applying nsans acts, said thrust
menber together with the latching device being povably pounted
in said body part for movenent generally along the line of
action of said forcs, when said lstching part is poved to said
daisengaged condition thereof.

The latching part may bs resilient to allov movenent
thareof saia 4 and di d conditions
thereot.

The inventicn also provides an inhaler having a generally
tubular bousing for receiving a osdicapent delivery systen,
and » nozile vhich connunicates vith one end of the housing
and through vhich dosas of oedicspent are inhaled in use, ana
an actuator according to the invention for actuating a
oedd aslivery sy 1 d in use in gsaid housing to
dsliver doses of medicanant for inhaletion at the nozzle.

The body part of the bCtuator nay conprise a cap located
at the othar end of tha bousing.

The cap may bs fixed with respect to, or integral with,
said housing.

In sope ecbodibents, engageable abutcent oeans BDay be
provided between 5aid control mpeans and said latching part,
and resilient engagenent caans oiy be provided for releasably
engaging said control pasns with a part of said cap, during
resstting of the actuator.

The cap ©cay bs covably rounted on the housing, for
setting and resetting the actustor. fngageable abutoent beans
oay be provided betveen the cap and said control veans and
betveen said control peans and sald latching part for




s
resatting the actuator vhen the cap is lifted with respect to
the housing.

In other eabodiments, thero nay be provided a povable
portion mounted on the cap and operable to depress an internal
axially zovabls canber vithin the housing in order to expose
inlet air holes {n that member, &nd to set ths actuator.

The present invention will nov be pors particularly
doscribed with referonce to the accocpanying drawings in
which:

Pigure 1 shovs an exploded perspsctive viev of one form
of actuator according to the present {nvention;

FPigures 2A to 2C shov details of the actuator shown in
Pigure 1 in three positions of operation;

Figures 3A to 3C show a second form of actuator according
to the present invention in three positions ot operation;

The actuator comprises & cylindrical larch device (13) which is
gensrally cup chaped having a dounvardly open mouth (20) which

receives an upper portion of the serosol can (12). A series of

four ci 1011y spaced resilient latching members (22) are
integrally forned on the cup n;nhar togather with an upwardly
projecting hollow boss {24)-

The resilient latch peabers (22) have a T-ghaped head poertion

{22A) with a retaining rib (228) formed on the upper surface
thareof.

The sctuatar further conprises o piston member (26) having an
annular upper portion (26A) vhich generally fits within a cap
{28) which is attached to the housing (10). The cap (28) has air
inlet apertures (30} vhich comsunicate with a cylindrical chanber
(32) vithin the cap and 1a vhich tho piston {26) is located.

The piston (26) has an annular depending portion (268) provided
tovards its lower end with an annular flange (26C) having a
rounded rin (26D) for co-operating vith the head pnnions (2238)
of ths resilient latch oenbers (22).

The piston (26) also has en ianer circular wall {26E) which
terninates in a resilient lind (267) having o pip (26G) at its
free and tor engaging in » depreasicn (3¢) foroed in an annular
boss (36) provided on the underside of the cap (28).

Pigure 4 shows & portion of the actustor shown in figures 3a to

3¢ in greater detail;

Pigures Sz to 3¢ show a third form of actuator according to the

prasent invention in three -tnu'u of operation;

rigure 6 shows an exploded perspective viev of a fourth fora of

actuator sccording to the prssent jnvention;

Pigures 7a to 7e shov the actuator gshovn in figure & in five

positions of operation;

Pigure 8 shows a fifth form of actuater according to the preseant

invention; and

Pigures 9a to 9c show the sctuater shown in figure B in three

positions of operation.

Referring to figures 1 and 2a to 3¢ there is shown an actustor
for an sercsol can. The actuator is a self contained unit wnich
15 intended to ba fitted on top of a housing (10) of a catered

dose inhaler which contains an sercsol can (12), and has at its
Jower end s mouth piece (14) on which is hingedly mounted a cap
(16). In use sedicadent is inhaled in an air strean through the
nouth piescs (14) and the c2p (IG).cpcnt and closes access to the

mouth piece (148).

The wall of the housing (10) is provided with an internal annular
abutnent (38) for sngaging vith the haad portions (22A) of the

latch nembers (22).

The cup shaped latching device '(u) is provided with a psir of
elongate dapending legs (40,42) wvhich engage with cans (44) and
(46) on the cap (16). The cans (44, 4¢6) ore positioned

eccentrically with raspect to the axes of the cap (16).

A driving spring (48) acts between the cap (28) and the latching
device (18) and is of sufficient strength to pove the asyosol can
(32) axielly by & sugficient apount to open the aerosol can valve

in order to relesss 2 dose of psdicament into an air stream

inhaled in use through tha mouth pisce (16).

The operatien of the actuator will now be described with

reference to figures 2a to 2c.

Pigure 22 shows the “sat™ position of the device ready for
relonse of & dose of psdicamant vhen an air strean is finhaled

through the south piece (14). In this position the resilient
head portions (22s8) of the latch penbers (22) ore engaged with
the annulsr abutnant (38) on the wall of the housing (10) and are
held in this position by the rounded rin (260) of the annular

flange (26C) of the piston (26).



The pisten (26) is located tovards the lower end of the chanber
(32} and is maintained {n this poaition by frictional engagenent
betwveen the rounded rim (26D) of the flangs (28C) and the co-
operating surface of the head portions (22A) ({23B) of the latch
oenbers (22). Tnis frictlml. engaganent vhich maintains the
piston (26) froo dropping 1o achieved by selecting suitable
angles for the co-operating surfaces batveen the latch menber
head portions (22A) and the upper surface of the abutnent 38),
and betveen the rounded rim {26D) of the flange {26C) con the
piston (20) apd the juxta posed surfaces of tho latch member
heads {228).

The angles of these co-operating surfacas are selected in
accordance vith the friction co-efficients of the surfaces of the
senbars concsrned so that the piston does not pove in this
position. with tha latch device (18) held in the position shown
in tigure 2a by the engagement of the head portions (22A) of the
latch neabers (22) with the upper end of the housing wall (10),
the firing spring (48) 10 held sufficiently corpragsed to ensure
that the valve of the aerosol can (12) is not opened in this
condition.

When an 8ir stresn is inhaled through the housing mouth piece
{14), air flows through the inlets (30) and a pressura drop is
experienced across the piston (26) so that it is ooved

downwardly to release the frictijonal angagensnt between the

-1 -

dizsngagenent of the resilient fingers (26F) froo the depressions
{34) in the boss (36). The device is then in the “set® position
shown in fiqure 2A for a further operaticn thereof.

l!ndl!.lcauom of this cnbodl.nn-: are possible, for axanple the
Bouth piece (14) may be formed in line with the actual direction
of the housing body (10) rather than at an angle crank thereto
is shovn in figure 1.

Furtharmore the actuator bechanisa could be located at the botton
of the housing (10) sc that the latching device (18) acts to
Support the underside of the aerosol can in its latched condition
against the action of the firing epring (46).

Referring now to figures 3A to 3C and figure 4, there is shovn
& second enbodibent of an action actuator vhich is sinilar to
that shown in the first eshodiant. This asctuator is

incorp into the of the inhaler housing (10)
provided with a pivotally nounted cover {16) for opening and
clasing sccess to the south piecs (14) of the inhsler.

Cenarally the construction of the actuator is very sfoilar to
that shown in the first enbodipent and the saoe reference
rucerals vill be used for similer parts. The following

description will be restricted gensrally to the distinctions
betveen the two eabodinents.

-0 - .

flange (26C) and head portions (22A) of the resilient latch
wpeobers (23) to bring the device into the *fired® condition shown
in tigure 2b. 1In this condition, the latch menbers (22) are now
tree to move resiliently Snvardly and cut of engagedment with the
abutsent (38) on the vall of the housing (10). This allows the
latch penber (18) to be hoved dovnwardly by the firing spring
(48) which causes axial deprassion of the sercsol can €(12). This
results in opaning of the valve of the aerosol can to dispense

& dose of medicoment into the inhaled ajr stream in thas mouth

piecs (14).

In aerdaer to bring the davica into the reset position as shown in
tigure 2C, the mouth piecs cover (16) is closed by rotation
causing rotation of the canms (44} and (46) which lifts the
lotching device (18) by peans of the legs (40) and (42) theredy
compressing the firing spring (48) until the piston (26) is
connected to the cap (28) by resilient engagement of the pips
(25G) in the dspressions (34) forsed {n the boss (36). This is
caused by engagenent of the base of the latch nsmber (18) with
a downvardly depending sdge provided on the piston flange (26E) .

The device is “sct® by again opening the mouth plece covar (16}
whereby the latch device (18) is driven dowmardly by the £iring
spring (48) until the cids (21A) on the latching mombers (32)
engage the abutament (38) on the wall of the bhousing (10), pulling
the piston downwardly with respact to the cap (28) with

- 12 -

The cap (28) is attached to the containar (10) by Deans of an
interpediate sleeve {50) to create an annular shouldsr (52) which
perforns the sans function s the abutaent (33) in the first

enbodinent.

The resilient latch menbers (22) have a corresponding shoulder
(22€) and a head portion (22D) formed with » rescess (22E) wvhich

co-cperates with the ris (26D) of the piston flange (26C).
4 the faces (22G) and

Inclined planes of are
the shoulder (50), and tha rim (26D) and the recesses (22D) as

will be descrived with referance to figure 4.

In this eabodiment three springs are provided namely a piston
spring (34) located betwoen the piston (26) and the upper surface
of the latching device (18) and be tiring spring (48A and 4238)
which extand betveen ths cap (29) and the upper surface of the
latching device (18), in & sinilar manner to that described with
referance to the first embodicunt. As will be described the
spring (54) urges the piston (26) in an upward direction in order
to engage the rin (26D) of the flange (26C) in the recesses (221)
of the latching menbers (22).

The latching Gavica (13) s capable of limited axial povesant
vith respect to the housing (10). The movenent is lipited by

peans of a pin (36) wvhlceh extends through the vall of the
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bousing, and engages a slot (58) formed in the cylindrical wall
of ths latching dsvica (18).

The devica is shown in the “closed” position in figure JA and the
cap (16} ia closed. The lower -nu of thas legs (40) (42) are in
contact vith the surfaces Of the cams (44) (46) which positions
the latching device (13) such that the surfaces (22¢C) on the
lotching menbers (22) are spaced from the surface (52) and the
rim (26D) of the piston flange (26C) is digsengaged from the

recesses (22B) on the latching mexmbers (22). This latter
position of ths piston (2¢) is achleved by the spring (54) urging

the pi P y into vith tha under surface of the
cap (28), and the force of the firing springs (48A), 48B) is

by the b the legs (40, 42) and the cans
(¢4, 46).

Referring to figure 4 in particuler it will be ceen that a
circumferentially extending annular plane of contact exists
betwean tho surfaces (22C) on the latching embers (22) and the
shoulder (33). 7This planc of contact 18 inclined at an angle of
6% to the horizontal. A similar plane of contact, inciined at &°
to the vertical also exists between the contact gurface on the
head portions (23D) and ths rounded rin (26D) on the flange (26C0
of the piston (26).

In order to bring the device in the ®set® position shown in

.15 -

the latching device (18) and thus ths acrcsol can is linited by
coptact between the legs (40, 42) and the cana (44, 46).

The size of the reactions dapend upon the angles bstween the
conponents and the eo-clﬁc-ntl.u! triction. Tha forces can be
calculated and optinised so the effects of dinensicnal variations
are oinicized, and effects of variations of co-efficients of friction are
aininized. In the present designs. the interface angles are about 6° as has
bean asscribed and the co-efficient of frictjon betwaen the
cozponents is about 0.075. These valees can be achieved using
polytstrafiuero ethylens (PTPE) coated acetal components, or by
using PTPE filled acetsl and PTTE filled nylon.

The device is returnsd to the “closed® position as shown in
tigure 3A by rotation of the cap ([16) and the engagensnt of the-
legs (40) (44) vith the cans (44) (46) on the cover cap (16).
By this engngement the latching device ({19) will be noved
upvardly forcing the lstching acobers (18) into the positfon
shown in figure JA and coapressing the firing springs (4SA 488)
and alloving the spring (54) to urge tha piston (26} into contact
vith the under surface of the cap (29).

It will be appreciated thst the resction of the 1cad exarted by
the firing eprings (48A), (4BB) at the interfsce betveen the
surfaces (22C) on the latch necbers {22) and the shoulder (32)
©on the body (10) results in & force urging the latch nembers (22)

figure 3P the cover cap (16) is rotated whaich allows the latching
device (18) to move downwardly so that the surfaces (22C) on the
latching penbers (22) engage the annular surfsce (32) on the wall
of the housing (10) end the rin (26D) of the piston flange (25C)

in the ¢ {228) c‘f the latching oembers (23), as

the spring (54) nmaintaina the plston {26) in contact with the
undersurface of the cap (28). Thus the dovnward movement of the

latching device (18) causes the heads (320) of the latching

(22) to the annular ris (26D) of the piston
flange (26C). The legs (40, 42) are no longer in contact with the
cans (64, 46) and the force of the firing springs (48A, 48B) is
N 4 at the plane the surfaces (22C0 and the

rin {52).

The devicas is in the ®fired” pesition as shown in figure 3c.
Upon the application of inhalation to the mouth piece (14) sir
will flow through the inlets (30) and there will be & pressure
drop across the piston (26). The piston wvill be caused to move
downwardly against the forcs of the spring (54) and the rim (26D)
of the piston flange (26C) will disengage fron the recesses (22E)
allowing latching ssabers (32C) to move invardly and disengage
fron the annular surface (32). The firing spring, (46A, 46B)
will then operate to force the latching device (18) together vith
the 1 can (12) ly by opening the valve of the

aerosol can and delivering a dosa of medicament into the inhsled

air strean through the mouth picce (14). The downward motion of

inwardly. A force is thus axarted on the piston (26), and is

5 d at the i the r (22E) and ths run

(26D) on the piston (26). A downwvards force is thereby exerted
in the piston (26) which is reacted by the pisten spring (54).
Referring nov to figures 5A to 3C thers is shown a third
enbodipent of an actuator which is sinilar to that shown in the
secord embodinent. The construction of the actuator is gensrally
very sinilar to that shown in the second enbod.hunt and the sane
reference numerals will bs used for sisilsr parts. In this
arrangement the upper cap of the device is podified to provide
a function sinilar to that provided by rotation of the cover caps
(16) in the previous embodiments.

Referring to figures 5A to 3C which shov the ®closed®, “set® and
=fired® positions of the device respectively, the device includes
an internally ounted sxially novable eap (56) provided with air
inletas (58) and being in 8liding engagepent with the internal
walls of the housing {10).

The device has a lever (60) which is secured to the housing (10)
to which is attached s plungsr (62) engagesble vith the internal
bore Oof a boss (64) attached cantrally to the base of the
latching device (18). The lower end of the boss (64) besrs
against the botton of the aerosol can (12) and the boss (64) has
an annu)ar shoulder (66) against vhich the lover end of the
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firing spring (488) bears. The upper end of this apring and the
uppar and of the spring (48A) bearing sgainst the under surtace
of the axially movable cap (56). The lovar end of the spring (48)
bears against the upper surfacs of the latching nember (18) in
& ainilar nanner to that described With referencs to the previcus
enbodinent.

Referring to figure SA vhich shovs the dsvice in the "closed™ the
lever (60) is in the closed position and the axially moveable cap
senber ($6) is urged sgainat the undersurface of the fixed cap
by the firing springs and the spring (54) urges the piston (26)
in an upvard direction so that the rim (16D) of the pistan flange
{26C) engages with the recesses (22E) in the heads (22D) of the
latch mendors (22).

The foree of the firing eprings (48A, ¢33) is reacted by
of the {62) with ths boas (64).

In order to bring the device into tha "set” position as shown in
tigure 5B the lever (60) is pivoted 30 that ona end of the lever
bears sgainst the upper surface of the axially cap member {S6)
and urges the cap nenber (36) dowawardly vithin the housing (10)
thereby cpening up the air inlets (38) and loading the firing
8prings (48A) and (48B). As the plunger (62) is disengaged from
the boss (64), the force of the firing springs (48, 48B) is now

r at the plane the surfaces (22C) and the

Tha cap (28) has a relstively shallov internsl annular recesg
(70) vaich in turn has s relatively deep narrover internal recess
(72) dispessa centrally thereof. The lower edgs of the
cylindrical wall of the cap (28) has an annular 2lange (74) which
is in the REST posjtien (anre.u) engages an annular abutpant
{76) on the wall of the housing. An annular vasher (78) {8
engaged at its periphery for sliding povessnt in the relatively
deep recass (72) in the internal cap wall. A firing spring (80)
aCts betveen the upper end of the relatively shallov recess (70)
in the cap wall and tha washer {?8). A return spring (82) acts
betwveen the atutnent (76) and the wvasher (78).

A latching y (84) is at the upper end of the

housing wall. The latching asaembly (84) coprises a pivotally
nounted latch device Raving an upuardly projecting latch oember
(06) and formed integrally therevith a bifurcated penber (8e)
forned at the free end of its licbs with s pair of trunnicas (90)
vhich n'? Dovable in arcuste slots {92) forped in the upper edge
of the housing wall. The latching assenbly (24) can therefore
pivot betveen » poaition in which tha latch pember (86) is
generally upright vith the trunnicns at the upper ands of slots
[92) to 2 position in vhich the latch ueaber (86) is directed
radlally invardly of the bousing vall with the trunnions (90) st
the lover ends of slots (93). The latching assenbly also
co3prises an upstanding reactfon block (9s) projecting upvardly
of the end of the housing vall {10) at a position dianstrically
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shoulder (52).

Upon inhalation through the pouth plecs (14) air is arawn through
the sir inlets (38) and causes a pressure drop across the piston
(28) . The piston noves dovmrdl'y against the force of the spring
(34) :o thet the rim (260) of the piston flange (26c) is
disangaged froo the recesses (22E) 2lloving the latch pambers
{22) to move inwardly disengaging the surfaces (22C) from the
annular shoulder (52). The firing springs (48A) and (48B)
opexste thereby forcing the aerosol can (12) downwardly and
opening the asrosol can valve in ordsr to dispenss a medicament
dose into the air being inhaled through the oouth piece {14).

In crder to restore the device to the closed position (fig. SA)
the lever (16) is returned to the position shown in figure 5A and
the tiring springs (48A) and (48B) mova tha cap (56) upwardly so
that it engages the under surface of the fixed cap and the spring
(34) operates to pove the piston {26) upvardly eo that the rip

(26D) of the piston flange (26C) engages the recesdes (22F) in
vy forcing ths lastch members

the latchi {22)
outwardly in order to engage the shoulder (32€) with the surface

(52) .

rigures 6 and ';k to 7t illustrate a fourth ecbodinent of & self-

contained actustor for location on en inhaler housing containing

an aercsol can.
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oppesite that of the pivotally mounted latch pamber (86).

The assembly also cozprises a pisten (96€) baving an upper annular
portien encircling a dovmardly depending boss (98) provided
centrally on the bsse pertien-o! the cap (2§), snd a lower
snnular portion (100) secured to the upper porticn by 2
eylindrical connecting wall partion (102). At diapetrically
opposed locations on the coanscting wvall, a poir of parallel
channals {104) are forbed to contsin therein dballs (106).

The washer (78) is located to engags the upper surfaces of the
trunnions (90) (not ss mhown in figurs 6 vhere the washer is
11lustrated benesth the trunnions). The tiring spring (80)
therafors acts on the washer (78) tending to nove the trunnions
(50) dovnvardly in the slots (108). Howaver this is not possible
in the "REST® position shown in figure 7A wvhere -the balls (106)
on the piston (96) block inward rotation of the latch nendber {86)
and therefore p the i bly from pivoting
downwardly under the action of the tiring spring. In this "REST"

position the cap (28} is urged upvardly by the return spring (92)
vhich acts between the vasher (78) and the abutment (74) on the

housing wall.

To bring the dsvice into the *COCKID® position as shown in figure
78, the cap (28) is panuslly depressed. Hovever owing to the

frictiona) angagensnt between the latch penber (36) and the co~



operating ball (106), the piston (96) remdins in its elevated
position. On inhslation through the mouthpiecce (14), the piston

(96) is moves 1y to disengage the baslls (106) froa the
latch (86) as illustrated in fiqure 7C. The device io then
brought into the "PIRED" eondléloa in wbich the firing spring
(80) ip then free to act on the washer (78) thereby driving the
trunnions (90) dovnwardly in the slote (92) 8nd at the same time
engaging tha base of the asrosol can (12) to move it downwardly
until fts valve is opened thereby diacharging a dose of
pedicanent. Vvith ths piston (96) in its lowered position, the
respective ball (106) is then ooved nearer to the pivot point of
the latch nomber (86) ae that it is clear of the haad portion of
the latch neaber which can than pivot inwvardly as shown in figure
.

The resction post (94) acting on the other balls {106) provides
a thrust surface which enadbles the device to remain in ita
"COCKEO® position es shown in figure 7P with the required
frictional engegenent then acting datween ths head portion of the
latch oenber (86) and its co-operating ball (108) until}
inhalation at the nouthpieca (14) takes place resulting in
discharge of a dose of medicament into ths inhaled airstrean.

After inhalation of & dose of medicanent, the device is reset by
releasing the downvard pressure on the cap (28) whereby the

relatively veak return spring (82) can now act on the washer (78)
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is provided vith an annular recess (110} and the cylindrical wall
©f the cap has an inwvardly projecting rib (112) which angages in
the recess (110) to ollow a linited sliding movement of the cap
(20) on the housing {10) whilst retaining ths cap therean.

The actuator unit further conprises a cylindrical latch device
(18) vhich is genarally cup-shaped having a downvardly open oouth
and recaives therein an upper portion of the aerosol can (12).
A series of four circunferentially spsced resjlient latching
nenbers (22) are intagrally forned on the cup meaber together
vith & central upwardly projecting hollow boss (24).

The resilient latch neaberas (22) hsve s T-shaped head portion
(222) vith a retaining rib (228) forved on the upper surface
therean.

The actuator further coaprisas a piston nenber (26) having an
annular upper portion (26A) which geanerally fits within an
annular internal cylindrical portion (114) forsed within the cap
(28) around an ennular depending wall (116). The air inlet
apertures (30) comsuniecate with the cylindrical chaober (32)
wvithin the cap.

Tho piston (26) has an annular depending section (26B) provided
tovards fts lover end vith sn annuler flange (26C) having o
rounded ris (260) for co-operating vith the head portions (228)

.22 - .

to move the cap (28) upvardly relative to the inhsler housing
€10) until the abutnent (76) engages the annular pavl (74) at the
end of the cap wall. As the cap (28) noves upvardly under the
action of the spring load acting en the valva of the sercsol can,
it 1ifts the piston (96) with i: as a result of sn engagenent
between an annular internal flange (96A) provided on the piston
(96) in an slongate annular recess (28A) formed in the outer
periphery of the depending boss (98) provided on the cap (28).
In this vay the actuator is then brought into the "REST” position
shown in Pigure 7A of ths device ready for a subsequant actuation

thereot.

A £4fth embodinent of an actuntor for an aercsel can is shown in
tigures 8 and figures 95 to 9¢. This unit is in the forn of a
salf-contained actuator unit which is intended to be fitted on-
top of the basic housing of a metered doss inhaler which contains
an asrosol can and has at its lower end & mouthpiecs through

which medicament is inhaled in en airstrean.

The actustor is ainilar in construction and operation to the
actuator described above with reference to figures 1 and 3a-2C

and the sape reference nunarals will be ussd for sinilar parts.

The actuator unit coamprises a cap (28) having air inlets (30}
therein. Tne cap (28) has a cylindrical wall {108} vhich engages
around the upper portion of the housing vall. Tha housing wall
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of the resilient latch menbars (22).

A driving spring (40) acts batwesn the cap (28) &nd the latch
dovice (18) and is of suuiehnt.nnnqtb to sove thes aerosol can
(12) axially by a sufficient azount to open the valve thersof to

release a dose of Dedicament into an airstrean inhaled in use

through the wouthplece (14).

Tha annular internal wall (114) of the cap (28) is formed with
an annular retaining pavl (118) at its lower end tor contacting
an adutment (120) forped on the internsl periphery of the piston

(26) at one axtrene of relative povanant betwveen thosa two parts.

The operatien of the actuator will nov be described wvith
referenca to figures SA to 9C. Figure 9A shows the “SET™
position of the davice ready far relesse of 8 dosa of nedicanent
wvhen an airstresn is inbaled through the oouthpiece (14)}. 1In
this position, the resilient head portions (22A) of the latch
penbers (23) are engaged with the upper end of the sanular
housing wall and are held in this position by the rounded rin
(26D) of the annular flange (26C) of the piston (26). The piston
(26) is located st the lower end of the cylindrical chozber ond
is oaintained in this position by a frictional engagesent betwean
the roundes rin (26D) of the flange {26C) with the co-operating
surface of the head partions (22A, 228) of the latch menbers
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(32), in engagenent with the undersids of the surncunted ribs of
those latch menbers. This fricticna) engagenent which maintains
the piston fron dropping in this position, is achieved by
selecting suitable angles for the co-operating gsurfaces b.'tvoen
the latch manber head portions 1'22)\) and the upper surface of the
bousing vall and betveen the rounded rio (160) of the piston
flange (26C) and the juxtesposed surfaces of the latch member
heads (22A). The angles of thess co-cperating surfaces are tuned
in accordance with the friction co-efficients of the penbers
concerned go that the piston (26} doss not move in this position.
vith the latch device (18) held in the position shown in figure
SA by the engagement of the head portions (32A) of the latch
benbers (22) vith the upper end of the housing wall, the firing
spring (48) is held sutfficiently coupressed to.ensm that the
valve of the aercsol can is not opensd in this condition.

¥hen an airstrean is fnhaled into the housing mouthpiece &
pressure drop io experienced across the piston (26) so that it
is Doved downwardly to relesse the frictional engagenent between
the rin (26C) and the head portions of the resilient latch
members (22) to bring the device into the “PIRED® condition shown
in figure 9B. In this condition, the latch menders (22) are now
free to move resiliently invardly and out of engagenent with the
upper end of the housing wall. This allovs the latch members
(22) to be moved dovnwardly by the tiring spring (48) which

causes axisl depression of the eerosol can {12). This results in
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Mvantagss of the abova described ezbodinents are a
significantly einplified construction as conparsd to that of
EP-0,045,419 with a reduction in the nunber of components
Teguirsd. The componants are relatively robust so that they
are less likely to break. Morsover the sensitivity of the
devics is relativaly easily edjusted by tuning ths engagesent
angles betvean the latching fingors and the cooperating
abutnent surfacss of the housing cap, and/ar by altering the
blasaing spring scting on ths control piston.
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opening of the valve of the 1 can to disp a doss of

medicapent into the inhaled airstrean.

After inhalation of a dose of psdicamant, and releass of tho ¢ap
nenber (28) from the original nn;\nal force depressing it into the
=SET* position, tho firing spring (48) expands causing the cap

(28) to move upvardly relative to the nousing. Engagament of the

annular pawl (118) on the cap with the abutment {120) on the
piston (26) causes the piston {26} to be lifted as the cap {28)
rices. The annuler flange (26¢) on the piston {28) initially
contacts the undersides of the head portions (22B) of the latch
pembers (22) thereby lirting the entire latch asseably, until the
head portions (32A) are sbove the tevel of the upper end of the

housing wall. Thie is csused by expansion of the spring
associated with the valve of the serosal can (12) which causes

the aercsol can (12) and the latchi bly [18) d
thereon to move upwardly to bring the latch wenber head portions
{22A) above the top of the housing vall. The firing spring (48)
then lifts the plston to sploy outwardly the latching maxnbers
(22) to engage the underside of the head portions (22B) and to
bring the undersids of the projecting portions (12A) of the ribs
thercof above the upper end of the housing wall to bring the
assenbly into the "RESET® position shown in figure 9c.

The device is then brought into the "SET® position as shown in
tigure 9A, by manually depressing the cap (28).
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CLAINS

1.  An octustor for use vith a pedicanent dispensing
davice baving a housing for receiving s ssdicapent delivery
systen vhich can be operated by the actuator to deliver dosas
of pedicanent, and a nozzle through vhich doses of oedicazant
are inhsled i{n use, ths actuator conprising a body part
contajning at least ona Deans for applying & forca, or a
cumulative forcs, to the medicament delivery system sutficient
to csuse delivery tharafrom of a dose of pedicanent;
releassble restraining means for restraining the, or at least
one of the, forcs applying means to prevent application of &
foree, or cumlative forcs, to the medicasent delivery systen
sufticient to deliver & dose of pedicasent, the restraining
neans imcluding & latching device acting between the, or said
one, farce applying moans and said body part, end having o
latching part which is povable generally transversely of the
1ine of action of said force, betveen an engaged condition in
which the restraining psans restrains sald force as storesaid
and a dissngaged condition in which the restraining neans is
released vith the latching part being biassed towards said
disengaged position; and breath actuated control zeans for the
restraining Deans, satd control peans being nounted in the
hndyp.rttnrmt.nmrmint of a redu
prassure scting thereon caused by inhslotion at the nosile,
between a first position in wvhich it blocks aovenent of said
latching part to nmaintsin it in sald engaged conditicn, amd,
on the spplication thersto of said reduced pressure, 3 second
positicn in vhich it disengages from, and poves clesr of the
path of povepent of, the latching part allowing the latching
port to move to said disengaged condition to release said
restraining neans.

2. An actuator sccording to Clain 1 wvherelin said
cantrol peans corprises a aenber nounted in ssid body part for
sovepent Generally slong the lins of action of said force,
under the influence of sald reduced pressure.
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3. An actuator according to Clain 1 or Claim 2 wharein
said latching part is engageable with an abutzent provides on
84id body part in ssid angaged conditicn thereot.

4. An actuator according to Claim 3 wherein said
latching part and sajd abutment have cooperating abutment
surfaces which are set st an angle to the line of action of
soid force so 28 to bias ths latching part towards said
disengaged condition under the action of said force applying
zeans.

S.  An actuator according to Clains 2 to 4 wherein the
piston includes biassing neans biassing it towards said first
position.

6. An actuator according to any one of Claims 1 - 8
including a first force applying means for applying a preload
to the nedicapent delivery systems which {s insufficient to
cause deljvery therefron of a dose of medi , and a
force applying peans which is restrained by said releasadle
restraining neans, said first and second forcoe applying means
being capable of epplying = cunulative force to said
nedicament delivery systen, cn rsleass of said restreining.
neans, sufficient to cause discharge therefrom of a dose of
sedicapent.

7. An actuator according to any one of Clains 1 - 6
wherein s2id latching davice is integral vith & thrust nmenber,
on vhich said one force applying means acts, said thrust
Denbar togsther vith the latching device being povably mounted
in said body part for movenant genarelly along the line of
action of sald force, when said latching part is moved to said
disengaged condition thereof.

B. An actuator according to Claim 7 wherein aaid
latching part is resilient to allow thereotf b
said engaged and disengaged conditions thereof.

n

16. An actuator for usa vwith & medicament dispensing
device, the being ially 85 berein described
with reference to Figures 1 and 2a to 2c; Pigures Ja to Jc and
Pigure 4; Pigures Sa to Sc¢; Figures 6 and 78 to 7e; and
Figure 8 and Figurea Sa to 9¢ of the accompanying drawings.

17. An inbaler folly as herei e described
with referencs to Pigures 1 and 2a to 2¢; Figures 3a to 3¢ and
Figure 4; rigures Sa to S¢; Pigures 6 end 7a to 7e; and
Pigure 8 and Pigures 9a to 9c of the accoxmpanying darawings.

9. An inhaler having » gensrally tubular housing for
receiving & wedicapent delivery system, &nd a nozzle vhich
conpunicates with one end of the housing and through wvhich
doses of pedicanant are inhsled in use, and an actustor
sccording to Bny one of Claias 1 to 8 for actuating a

=1 delivery sy located in use in said bm_inq to
deliver doses of pedicament for inhalatiocn at the nozzle.

10. An inhaler as clained in Clain 9 wharein the body
part of the actuator cooprises a cap located at the other end
of the housing.

11. An inhaler as clained in Clain 10 vherein the cap is
tixed with respect to, or integral with, said housing.

12. An inhaler as claimed in Clais 11 vherein engagsable
sbutment neans ars provided betveen eaid control means and
said latching part, and resiliest engogsment Deans are
provided for relessably engaging said centrol means with 8
part of said cap, during resatting of the sctuater.

13. An inbaler os clained in clsimed in Claim 10 vherein
the cap is movably mounted on the bousing, for setting and
resetting the actuator.

14. An inhaler as clained in Clain 13 wherein engsagenble
abutment means sre provided betveen the cap and said control
seans and between said control means and said latching part
for resetting the actustor when the cap is lifted with respect

to the housing.

18. An inhaler ap cleived in Clain 11 vhich includes a

ble portion on the cap and cperable to depress an
internal axially movable menber within ths housing in order to
expose inlet air holes in that menber, and to set the

actuator.
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